Abstract: Salt consumption is high in Africa and the continent also shares the greatest burden of hypertension. This study examines salt-related knowledge, attitude and self-reported behaviours (KAB) amongst adults from two African countries-Ghana and South Africa-which have distributed different public health messages related to salt. KAB was assessed in the multinational longitudinal World Health Organisation (WHO) study on global AGEing and adult health (WHO-SAGE) Wave 2 (2014)(2015). Respondents were randomly selected across both countries-Ghana (n = 6746; mean age 58 years old; SD 17; 41% men; 31% hypertensive) and South Africa (n = 3776, mean age 54 years old; SD 17; 32% men; 45% hypertensive). South Africans were more likely than Ghanaians to add salt to food at the table (OR 4.80, CI 4.071-5.611, p < 0.001) but less likely to add salt to food during cooking (OR 0.16, p < 0.001). South Africans were also less likely to take action to control their salt intake (OR 0.436, p < 0.001). Considering the various salt reduction initiatives of South Africa that have been largely absent in Ghana, this study supports additional efforts to raise consumer awareness on discretionary salt use and behaviour change in both countries.
Introduction
The Global Burden of Disease study has demonstrated that diet contributes significantly to risk of non-communicable diseases (NCDs) such as cancer, cardiovascular disease (CVD) and diabetes [1] . Dietary risk factors include diets low in fruits, vegetables, whole grains, nuts and seeds, fibre, omega-3 oils, and polyunsaturated fatty acids and diets that are high in sodium, red meat, processed meat, sweetened beverages, and trans fats [2] [3] [4] [5] [6] . The nutrition transition in many Sub-Saharan countries is resulting in a change in dietary patterns from traditional, plant-based diets to increasing intakes of processed foods that tend to be high in sugar and/or fat, known as energy dense, nutrient poor (EDNP) SA, an African country in which salt reduction has been strongly emphasized. Ghana and SA share similar socio-demographic characteristics, as well as a high hypertension burden. The findings will be important-particularly for low and middle-income countries-for informing approaches to reducing the health risks through a better understanding of salt intake behaviours.
Materials and Methods

Study Design
Analysis for this study utilizes two nationally representative datasets collected in Ghan and South Africa (SA) during the World Health Organization's Study on global Ageing and dult health (SAGE-Wave 2) [45] . WHO SAGE is a multinational prospective cohort study that has been conducted in six low and middle-income countries since 2002. The purpose of the study is to examine the health and wellbeing of adults and the ageing process, with the aim of responding to health needs through policy, planning and research. SAGE Wave 2 was conducted in SA in 2014/2015 with Wave 3 to be implemented in 2017-2018.
Participants
A total of 10,522 adults were recruited; n = 6746 in Ghana and n = 3776 in SA. Stratified sampling was conducted to respondents aged 50 years and older, with approximately 30% of adults aged 18-49 years as a comparative cohort. In selecting the sample, all SAGE Wave 1 households were included for SAGE Wave 2 data collection [45] . In SAGE SA, replacements for sample attrition used a systematic sampling approach to randomly select new households as previously described [46] . The sampling method used in SAGE Ghana followed a similar design, based on the 2003 World Health Survey/SAGE Wave 0 [47] with primary sampling units (PSUs) stratified by region and location (urban/rural). Selection of the PSUs was based on proportional allocation by size using the same follow-up and random systematic sampling method as South Africa.
Data Collection
Data collection in Ghana was completed by four field teams each comprising of 3-5 field workers who moved from region to region over an 11-month period (September 2014 to June 2015). In SA, twenty survey teams collected data from respondents across all provinces in the country over a 5-month period (August to December 2015). Surveys were administered in participants' home language. A computer assisted personal interview was used in collecting the data. All survey teams were trained with support from the WHO SAGE team, with survey teams using standardized training and survey materials [45] . Field teams visited respondents in their homes and workplaces to administer interviews.
Study Measures
The main outcome of the current analysis relates to reported salt KAB captured using a five-item questionnaire adapted from the WHO/PAHO protocol [48] . KAB is the usual term for such research and has been widely used, including in the context of salt behaviours [48] [49] [50] [51] [52] . One question investigated knowledge about salt and health-"Do you think that a high salt diet could cause a serious health problem?"-with answer options "yes" or "no". Another investigated attitudes about salt-"How much salt do you think you consume?"-with answer options of "far too much," "too much", "just the right amount", "too little", "far too little", "don't know", and "refused". The congruence between attitudes and perceptions has been explored [53] , but for the purposes of comparison with other studies we prefer to retain the terminology of "attitudes". Three questions assessed salt use behaviours: (1) "Do you add salt to food at the table?"; (2) "In the food you eat at home, salt is added in cooking?"; and (3) "Do you do anything on a regular basis to control your salt or sodium intake?"-with answer options "always", "often", "sometimes", "rarely", and "never" for items 1 and 2, and "yes", "no", "don't know", and "refused" for item 3. Likert type response scales were provided, but for analysis of responses to the salt use behaviour questions categories of "always" and "often" were combined to represent "frequent" use, whilst "rarely" and "never" were combined to represent "infrequent" use.
"Currently working" was recorded as "having worked for at least 2 days during the last 7 days". "Recent use of alcohol" was recorded as "having consumed alcohol in the last 30 days", while "frequent alcohol intake" was recorded as "having consumed at least one alcoholic drink (on average) one or more days in a week" and "infrequent alcohol intake" was recorded as having consumed at least one alcoholic drink (on average) one to three days per month.
Age, sex, residential location (urban/rural), education, marital status, employment status, alcohol intake, smoking status, blood pressure (BP) and salt behaviour variables were recorded, as shown in Table 1 . BP was measured using wrist worn validated Omron BP devices with positional sensors (Omron R6, Kyoto, Japan) [53] . Three BP readings were recorded on the left wrist (1-min between each measurement) while the participant sat with the wrist precisely at the level of the heart and legs uncrossed.
Ethics
Prior to data collection, the study measures were explained to the participants in their home language by the fieldworkers and written informed consent was obtained. The study complied with the ethical principles for medical research involving human subjects as stated in the Declaration of Helsinki [54] . The WHO Research Ethics Review Committee approved the study [RPC149] . Local ethical approval was obtained from the North-West University Human Research Ethics Committee (Potchefstroom, South Africa), the University of the Witwatersrand Human Research Ethics Committee (Johannesburg, South Africa), and the University of Ghana Medical School Ethics and Protocol Review Committee (Accra, Ghana).
Statistical Analysis
All data were collated and analysed using IBM SPSS Statistics for Windows, Version 20.0. (IBM Corp., Armonk, NY, USA). The normality of the data was checked by visual inspection and the Kolmogorov-Smirnov test. Descriptive statistics of frequencies, percentages and median (IQR) were used to describe respondents' characteristics and responses to survey items. Country differences were evaluated using Chi-square and Independent Samples Mann Whitney U tests. The significance level was set at p < 0.05. Logistic regression was applied to compare the probability of various salt behaviours between Ghana and SA and odds ratios and 95% confidence intervals (95% CI) were computed. The model was adjusted for potential confounders which included age, sex, residential location, educational level and hypertension prevalence as demonstrated in other studies [52, [55] [56] [57] . BMI was not included in the final regression model as it was not statistically significant. Data recorded as median (inter quartile range) and frequencies (%). Smokers identified by self-report. Frequent alcohol use defined as the consumption of one or more alcoholic drinks a day/week. Hypertensive categorized as BP ≥ 140/90 mmHg or previous diagnosis. Continuous variables were compared using the Independent Samples Mann Whitney U test; categorical variables were compared using the Chi-Square test.
Results
Approximately 30% of the recruited samples in both countries had data that could not be retrieved due to technical and data management issues during data collection and retrieval using the CAPI system. This loss of data was non-systematic and the sample size on which the current analysis is based is on a total samples size of n = 8145 (by sex). As such, in the sample for Ghana (41.1% (n = 1954) were male and 58.9% (n = 2799) were female, 75.2% (n = 3569) aged 50+ years old and 24.8% (n = 1174) aged 18-49 years old) and for SA (32.2% (n = 1094) were male and 67.8% (n = 2298) were female, 67.5% (n = 2291) aged 50+ years old and 32.5% (n = 1105) aged 18-49 years old). The characteristics of the population are presented in Table 1 . Due to non-responses for some questionnaire items, the number of responses (n) for each variable is included in the tables. Significant differences were recorded between the two countries, with more older people (Ghana 75.2%; SA 67.5%; p < 0.01) and more men (Ghana 41.1%; SA 32.3%; p < 0.01) in Ghana than in SA, whereas SA had more urban residents (Ghana 41.6%; SA 72.8%), and more participants from SA had a higher educational status (Ghana 14.4%; SA 42.1%) and a higher level of hypertension prevalence (SA 44.7%; Ghana 30.9%; p < 0.01)
Knowledge
Approximately one-third (31.3%; n = 2190) of all respondents were not aware that a high salt diet could cause a serious health problem. This was consistently observed among older and younger adults, men and women and across both countries (Table 2 ). Significant associations were recorded between respondents' knowledge and their ethnicity within the South African cohort. Those with a "coloured" ethnic background recorded the highest knowledge (84%, p < 0.01). Table 2 . Association between salt knowledge, attitudes and behaviours (KAB) and demographic characteristics of Ghanaians (n = 6746) and South Africans (n = 3776); younger (n = 2279) and older (n = 5860); men (n = 3048) and women (n = 5860), SAGE Wave 2. In the food you eat at home, salt is added in cooking . . . ? "Always" and "Often" n (%) Note: "All" represents respondents from both countries. Data was recorded in frequencies. Chi square tests were conducted.
Attitudes
Three quarters (74.9%; n = 5570) of all respondents perceived that they consumed just the right amount of salt. The perception of consuming "just the right amount of salt" was more frequently observed in younger adults, men, and in Ghanaians compared to South Africans
Salt Intake Behaviours
Among all respondents, 18% (n = 984) reported that they "always" and "often" (frequently) added salt to food at the table and the majority (n = 5999, 91%) reported that they frequently added salt to food at home during cooking. Almost two-thirds (62.4%) reported that they did not take any action to control their salt intake. The response to "taking actions to control salt intake on a regular basis" significantly differed according to knowledge about salt (knowledge and health, p < 0.001). For the two countries, fifty-two percent of respondents who did not think high salt could cause health problems reported that they never took actions on regular basis to reduce salt intake. Reported frequent alcohol intake was found to relate to less desirable salt intake behaviours. While 96.7% of respondents reporting frequent alcohol intake (n = 1971) also reported always or often adding salt to food while cooking, this behaviour was significantly lower (86.1%) in teetotalers (n = 756; p < 0.01). Additionally, significantly more teetotalers (51.0%) reported regularly attempting to control their salt intake when compared with frequent drinkers (33.7%; p < 0.01). Significant associations were ecorded between respondents who frequently added salt to food at the table and their ethnicity within the South African cohort. Those with African/black ethnic background reported adding more salt to food at the table than any other group (36.5%, p < 0.01).
Younger adults more frequently added salt to food at the table, added salt to food eaten at home during cooking and did less on a regular basis to control their salt intake than did older adults (Table 2) . More South Africans than Ghanaians reported that they frequently added salt at the table (SA 32.9%; Ghana 9.9%; p < 0.001) and did not take actions to control their salt intake (SA 28.8%; Ghana 42.9%).
Significantly more Ghanaians than South Africans reported frequently adding salt to food during cooking (SA 79.9%; Ghana 96.3%; p < 0.01).
Multivariate analysis adjusted for sex, age, residence, educational level and hypertension prevalence showed that South Africans were more likely than Ghanaians to add salt to food at the table (OR 4.80, CI 4.071-5.611, p < 0.001) but less likely to add salt to food at home during cooking (OR 0.16, CI 0.130-0.197, p < 0.001) or to take action to control their salt intake regularly (OR 0.44, CI 0.379-0.488, p < 0.01); (Table 3) . Men and younger adults were also significantly more likely to add salt to food and less likely to control salt intake. Those living in urban areas, educated to high school level or above, or those with hypertension were significantly more likely to regularly control their salt intake. Table 3 . Associations between sociodemographic variables and salt behaviours of adults in Ghana (n = 6746) and South Africa (n = 3776)-comparing the odds ratio for sub-optimal salt behaviours, SAGE Wave 2.
Variables
Salt Frequently Added to Food at the 
Discussion
The finding that 80% or more of adults in Ghana and SA frequently add salt to their food during cooking indicates that discretionary salt use remains high in both countries. Significant differences were observed between the two countries for various behaviours, such as a third of South Africans reported adding salt to food at the table as compared to only a tenth of Ghanaians. Significant differences were also observed between younger and older adults and between the genders. The most potentially detrimental behaviours were identified in men and younger adults. The contribution of discretionary salt intake to total salt intake cannot be under-emphasized even in societies where most salt comes from processed foods. Health promotion activities are needed to decrease individual level salt intake [7] in order to decrease salt preferences over time and thus decrease discretionary salt use [7, 36, 58] .
Knowledge related to the adverse effects of salt on health was poor. Almost one third (n = 2190) of both Ghanaians and South Africans were not aware of the relationship between high salt intake and the possibility of a serious health problem. This could potentially explain practices of high discretionary salt use [55, 59, 60] . Conversely, individuals who know about the health effects of excess salt in the diet have been shown to be more likely to reduce their salt intake [49] . Knowledge of hypertension may influence both salt and self-care behaviours [61] . Our results show that responses to salt knowledge, attitudes and behaviours are significantly related as shown by other authors [56] Our data indicates participants' high confidence in their perceived intake of the recommended levels of salt, since three-quarters of respondents reported that they consumed "just the right amount of salt." A limitation of this study relates to potential under-reporting of salt use, as shown in other studies [49, 52, 62, 63] and responses to salt questions may not reflect actual intakes. Studies that measured 24 h urinary sodium excretion in addition to self-reported discretionary salt use in the same respondents revealed an underestimation in reported salt intake [33, 64] . Hypertension levels were high in both samples but we did not investigate whether hypertensive individuals that were receiving treatment to control their blood pressure had also received advice on salt intake. There is a possibility of misreporting, as those who have received information on salt use may feel that they consume the recommended amount. Furthermore, there might be some lack of knowledge relative to the amount of salt recommended for daily consumption, as was the case in other studies [56] . This discrepancy between perceived and actual salt consumption has the potential to result in higher than anticipated salt intakes [65] .
Our data indicates a need to intensify consumer education on salt intake awareness in both countries, including discretionary salt use. Previous research contributing to South African policy change [33] suggests that further investigation into particular food items that contribute high amounts of salt to the diet is needed in Ghana. Consistent with other studies [56] , more attention should be directed towards the younger population (18-49 years old) and to men, who reported worse discretionary salt knowledge, attitudes and behaviours. Dietary salt education and awareness should also be integrated into school curricular and youth programmes, particularly as hypertension and associated morbidity and mortality typically occur at younger ages in Sub Saharan Africa (SSA) [66, 67] .
Our finding that Ghanaians add more salt to food at home during cooking compared with their South African counterparts may not be surprising given investment in campaigns to increase consumption of iodized salt [68] [69] [70] . Within Ghana, any action related to salt reduction for addressing NCDs appears to have been overshadowed by the strong focus on the prevention of iodine deficiencies [39] [40] [41] 70] . This situation appears in contrast to WHO guidelines [14] , which suggest compatibility of polices on salt reduction and salt iodisation. The guidelines advise that regular monitoring of sodium (salt) intake and iodine intake at country level is needed to adjust salt iodisation over time to ensure that individuals consume sufficient iodine while reducing overall intake of salt. If salt is sufficiently iodised, a reduction of salt intake to the recommended level of 5 g per day should still provide an adequate amount of iodine [43] . Ghana's strong emphasis on the reduction of iodine deficiencies provides a unique and untapped opportunity for addressing discretionary salt use and behaviour change. Salt used in food processing is not included in the mandatory Universal Salt Iodisation policies in either Ghana or South Africa, although there is some evidence from South Africa that indicates up to a third of margarines, bread, and savoury snack seasonings contain iodised salt [71] .
We found that South Africans were almost 5 times more likely than Ghanaians to add salt to food at the table (controlling for sex, age, location, education level and hypertension prevalence). This finding was expected, as a greater proportion of the cohort in SA lived in urban areas compared with Ghana. Urbanization is one of the key drivers for excess salt consumption [15] . Further investigation regarding the effect of acculturation on addition of salt to food is of interest. The survey was conducted prior to salt legislation being introduced in SA, therefore it will be of importance to determine how the lowering of salt in processed foods impacts on both discretionary salt behaviours and actual salt intake levels in SA in the next wave of SAGE in 2017-2018.
The present study shows that almost two-thirds of the population were not taking any action to control their salt intake, and this may be explained by the finding that a third of respondents did not have any knowledge regarding the links between high salt intake and health problems. Among the key broad strategies for salt reduction is individual responsibility and action [7] , for example, limiting the consumption of salty snacks and reducing the amount of salt used in cooking. The Health Belief Model explains that perceived seriousness, perceived susceptibility, perceived benefits and perceived barriers are critical evaluations an individual undertakes prior to engaging in a health behaviour [72] . Our data suggests that strategies are required to firstly increase awareness within the Health Belief Model of health promotion as a means of supporting behaviour change. The other broad strategy is at a systemic level-including measures like those adopted in South Africa to work with food manufacturers to lower salt levels in processed foods.
The findings of the present study were somewhat surprising because, despite the extensive public awareness campaign in SA to address population salt intake levels and influence salt related behaviour (Salt Watch) [37, 73] and despite that population reporting greater salt knowledge, it was the Ghanaians who appeared to be more actively controlling their salt intake ( Table 2 ). This highlights the point that knowledge alone is not sufficient to cause a change in behaviour. Consistent with the present study, research from Newson et al. (2013) [62] showed that almost half of survey respondents were not interested in reducing their salt intake and had no intention of making any changes to their salt consumption in the immediate future. With a large hypertension burden [24] , it is likely that some South Africans may not feel empowered to make dietary changes. Additionally, cultural beliefs and practices that encourage salt consumption are also of concern. Salt use for spiritual and religious purposes is common place in SA [37] and this would need to be considered in health messages.
The finding that frequent alcohol intake was associated with less desirable salt intake behaviours has been reported by others [74] . Differences in reported alcohol intake between Ghanaian and South African study participants are similar to previous analyses of alcohol consumption from Wave 1 of SAGE which indicated that there were fewer "never" drinkers (lifetime abstainers) in Ghana than in SA, while the South African cohort had more "at risk" drinkers [75] .
It is well established that reducing dietary salt to 3 g/day leads to a reduction in blood pressure in both in hypertensives and normotensives [76] . Given the current estimated prevalence of hypertension in the African region, it is imperative that salt reduction messages are included in public health campaigns alongside various strategies to support behaviour change while also modifying salt levels in commonly consumed foods. Provision of practical skills and strategies to encourage change in salt intake behaviours is key in this regard.
The present study had several strengths which included the use of large, nationally representative sample sizes in both SA and Ghana. A potential limitation relates to the oversampling of older people in keeping with the purpose of the SAGE, which may limit generalizability of the findings to the population younger than 50 in both countries. Regardless, these are relatively large representations of the 50+ population, with younger comparison groups in both countries.
Conclusions
This study provided important insights into salt knowledge, attitudes and behaviours (KAB) in SSA. High discretionary salt use remains common practice in the region and needs urgent attention in the face of high and rising hypertension levels. Significant differences in salt KAB were evident between the two countries which suggests the use of different strategies and approaches for combatting high discretionary salt intake may be appropriate, although strategies particularly targeting men and younger adults may be beneficial for both countries. The findings suggest that SA requires investment into public health campaigns to address the practice of adding salt to foods at the table, while in Ghana a focus on changing behaviours related to the use of salt in cooking is required. Campaigns and consumer education strategies-based on the Health Belief Model-may be useful to raise awareness for salt reduction in SSA.
